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Abstract 
Autism spectrum disorders (ASD) are a group of disorders with common impairments in three key areas - 
communication, social interaction and imaginative thought and play. Neurotherapy has been shown to be effective 
in most cases in improving the whole range of autistic problems. Neurotherapy facilitates the brain to self-regulate 
or “rewire” the dysfunctional brainwave patterns of the autistic child. This article shows the experience 
neurotherapy and auditory integration training (AIT) with 8 years old autistic boy. He received 40 sessions of NFT, 
45 min / day, and 3 days a week and also 20 sessions of AIT. The main protocol which we used was inhibiting theta 
(3–7 Hz) and (19-30 Hz) and increasing sensory motor rhythm (SMR) activity (12-15 Hz) at Cz, F7, Fz and C4.  
Results indicated a substantial decline in autistic behavior such as considerable improvements on socialization, 
vocalization, self-steam behaviors, flexibility, sucking and assertiveness. The frequency of repetitive stereotyped 
behaviors was reduced. There were improvement in speech and language indexes and subscales of language 
competency. These findings provide preliminary support for the use of neurofeedback as a helpful component of 
effective intervention in children with ASD. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
 
Autistic disorder includes the following triad of symptoms:(1) impaired social interaction, failure to develop peer 
relationships, or lack of initiating spontaneous activities;(2) deficits in communication including delay in or lack of 
spoken language, inability to initiate or sustain conversation with others, stereotyped repetitive use of language or 
idiosyncratic language; and (3) restricted repetitive and stereotyped behaviour, interests, inflexible adherence to 
routines or rituals, and repetitive motor patterns (e.g., hand or finger flapping or twisting) (DSM-IV-TR; APA, 
2000).  
X was 8 years old autistic boy that refer to our clinic. His mother said that “when I was aware that he has a 
problem, try to various treatments such as speech therapy and occupational therapy. He has received many 
treatments from 3 until 8 years old. But his improvement has been very little”.  
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In the basis of his mother, when he was born he didn‟t know sucking and swallowing and her nutrition was very 
hard. Even at 8 years old he couldn‟t suck the ice or other thing. His mother reported that he did not vocalize until 
the age of two. At two years old, he told the first word “papa”, and then all of thing that he saw, he told “papa”. At 
this time, his speaking stopped. He repeated every sound which he was hearing. At 3 years old, his physician 
diagnosed him autistic. 
 Now, he doesn‟t response to the question “what‟s your name?” he usually says his brother„s name. He have 
repetitive stereotyped behaviours such as finger twisting. He had a seizure attack at 2 years old. He talks with one 
word sentences. Instead, he usually offers to objects. For example rather than to say “It is a cat” he offers to cat with 
finger and says “cat”. Verbalizations appeared quite minimal at the beginning of treatment. He did not make eye 
contact and did not attend to program. X did not respond verbally when addressed. When question were asked of 
him, he just responded with one word, “yes‟‟. Often, his mother would interpret his responses for neurofeedback 
provider. He can‟t read and write.  He rarely speaks unless spoken to. He is attached to a number of objects for 
example play or music CD. When he is observing the CD he displayed stereotyped body movements. X did not 
answer to none question. He did not relax at recording qEEG. Thus, we started in the basis of diagnosis of two 
psychologists and one neurologist.  
 
2. Method 
2.1. Neurotherapy 
Because we didn‟t have qEEG result, then we focused to symptoms. In the basis of researches (Thompson, 
Thompson & Reid, 2010; Kouijzer, De Moor, Gerrits, Congedo, & Van Schie, 2009) we start at sensory motor area. 
He received 40 sessions of NFT, 45 min / day, and 3 days a week. Because he had speaking problems we focused to 
left hemisphere, too. The main protocol which we used was inhibiting theta (3/5–7 Hz) and beta (19-30 Hz) and 
increasing sensory motor rhythm activity (12-15 Hz) at Cz for 5 sessions.  From session 6, F7 added to before 
protocol. Reference was placed at A1. We also used SMR training (12-15 Hz) at C4. All of protocols changed 
periodically (every 5 sessions) except Cz. The frequency of stereotyped body movements was record at the session 
time for comparison. 
 
2.2. Auditory Integration Training 
20 sessions of AIT was conducted, 30 minutes /session, two times per day. In this method, the patient listens to a 
music which is able to produce maximum frequency spectrum. In the first session loudness of music was on 55db on 
right ear and 50 db on left ear. A filter hasn‟t been used. Every 2 session 5 db was being added to the severity of 
output sound in order to reduce patient‟s auditory sensation. After 20 sessions loudness of output sound was 65 db 
for right ear and 70 db for left ear. 
 
3. Result  
After 8 sessions the effect of training was appeared. The 
frequency of repetitive stereotyped behaviour was reclined. 
The Number of finger twisting at neurofeedback sessions 
reached to one from 25 at first session (Figure 1). At the 
further sessions, we observed the change of speaking. He tried 
to interact to others with speaking; eye contact and notice to 
other‟s emotion was increased. When his mother was happy 
from his progress, he was excited too. He wanted his mother to 
define from him for others. He said to mother “say from me”. 
The one word statements changed to continuous and intricate 
statements. He used imaginary plays with his mother.  
 
 
 
 
Figure 1: frequency of stereotyped body movements at the session 
time 
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The self-steam behaviours increased. He defences from self and said his demands and wants to others. He 
wanted his mother to wear special dress because “That is beautiful but this is ugly”. His mother believed that 
 “Now I see behaviours that I hadn‟t seen so far”. (Table 1, 2) 
 
 
Table1 Subscales of Language Competency 
 
  Before treatment After treatment Explains 
  Reception Expression Reception Expression  
Language 
Competence 
Phonological 
Awareness 
Yes disarticulation Yes disarticulation Including: negative 
verbs, preposition, 
conjunctions, 
qualitative, 
compounds,  
extra compounds, 
conformity of verb 
& subject, wh 
questions 
Nouns average disarticulation Yes disarticulation 
Verbs average No average disarticulation 
Adjective No No average disarticulation 
Adverb average disarticulation average disarticulation 
Pronoun No No Yes disarticulation 
Syntax Yes disarticulation Yes disarticulation 
 
 
4. Discussion 
In summary, after 30 sessions, Results indicated a substantial decline in autistic behaviour. Mother reported 
considerable improvements on socialization, vocalization, self-steam behaviours, flexibility, sucking and 
assertiveness. 
The enhancement of activity in the Broca‟ area (F7; 45 Brodman) and improvement in auditory perception led to 
progress in speech. In the basis of research (vignemont & singer, 2006), mirror Neurons which have important role 
in empathy has been damaged in autism patients. So, enhancement of them at sensory motor area can be explained 
increase in empathy and perception intents (Luu & Posner, 2003). Especially, our last research showed that the 
enhancement of activity at C4 can be improved empathy in some of the patients such as alexithymic individuals 
(Haddadi, Besharat, & Rostami, in press).  
      In addition, the enhancement of activity in the anterior cingulate cortex (ACC), which has role in regulating 
cognitive and emotional processes in the brain, can be interpreted for efficacy of neurofeedback on the initiating 
spontaneous activities.  
      Results of our experience show that neurotherapy can be useful for some symptoms of mild autistic spectrum 
disorder. We need further researches with autistic children to support or refuse these findings 
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Table 2 Speech and Language Indexes 
 
 
References      
 
American Psychiatric Association. (2000). Diagnostic and statistical manual of mental disorders DSM-IV-TR (text revision) (4th ed.). 
Washington, DC: American Psychiatric Association. 
Haddadi, P., Besharat, M. A., & Rostami, R. (2010). Assessing neurological pathologies in alexithymic patients. Procedia Social and Behavioural 
Sciences. In press. 
Kouijzer, M. E. J., De Moor, J. M. H., Gerrits, B. J. L., Congedo, M., & Van Schie, H. T. (2009). Neurofeedback improves executive functioning 
in children with autism spectrum disorders. Research in Autism Spectrum Disorders, 3, 145–162. 
Luu, P., & Posner, M. I. (2003). Anterior cingulate cortex regulation of sympathetic activity. Brain,126, 2119-2l20. 
Thompson, L., Thompson, M., & Reid, A. (2010). Neurofeedback Outcomes in Clients with Asperger‟s Syndrome. Appl Psychophysiol 
Biofeedback, 35, 63–81. 
Vignemont, F. D., & singer, T. (2006). The empathic brain: how, when and why? Trends in cognitive sciences, 10(10), 435-441. 
 
 Before treatment After treatment Explains 
Auditory processing 
 
  
 
Attention Environmental is good & 
speech is poor 
Both of them is normal 
 
 
Memory 
 
 
2words 
 
4words 
 
Discrimination 
 
Correct on 30% Correct on 80% 
 
Coding Correct on 10% Correct on 50%  
Articulation Disarticulation in 
dynamic  speech 
appearance near              
to 70% of consonants 
Disarticulation in 
dynamic  speech 
appearance near to      
50% of consonants 
To seam that little treatment in disarticulation is 
reason of effective oral anatomical problem 
 
Mean length 
utterance/mlu/ 
 
1-words and at the end it  
will be reach to 3-words 
 
5words 
 
 
Pragmatic 
   
Conversational Skills No Yes Including of initial conversation, Ending 
conversation Asking, complain, Request, 
Description Reaction to others‟ mistake 
Related 
comprehensions to 
the texture 
 
No yes  
Comprehension of 
Allusion & Proverb 
No Yes on simple situation  
